Objective: Somatostatin analogues (SSA) reduce autonomous GH secretion by activating somatostatin receptors (sst) 2 and 5 in 50-60% of acromegalic patients. However, by inhibiting insulin secretion these SSA reduce glucose tolerance. DG3173 is a novel SSA with additional binding to sst4 and low insulin-suppressing activity. We investigated the effect of DG3173, including its relation to specific tumour characteristics, on GH secretion in human somatotroph adenoma cell cultures (hSA) in comparison with Octreotide. Methods: Twenty-seven hSA were characterised immunohistochemically for their hormone-and sstexpression, granularity and pre-surgical therapy with SSA. GH was determined in supernatants of hSA treated with DG3173 or Octreotide in time-(nZ6) and dose-response (nZ21) experiments. A positive response was defined as GH suppression to below 80% of baseline. Results: In the dose-response experiments DG3173 suppressed GH secretion in more adenomas than Octreotide (10/21 vs 5/21), including 38% (6/16) of Octreotide non-responders. In responders the extent of GH suppression and IC 50 were comparable for both SSA. The response-rate of both SSA was higher in monohormonal vs bihormonal adenomas, yet GH declined similarly in both groups. Neither pre-surgical SSA (nZ6) nor tumour morphology was related to the GH response. However, semiquantitative analysis indicated a small but significant negative correlation between the GH response to Octreotide and the immunoreactivity scores of sst2 expression. Conclusions: DG3173 equalled Octreotide in suppressing GH secretion in hSA. Since DG3173 suppressed GH in some Octreotide-non-responsive adenomas, its clinical effectiveness will be worth testing. Moreover, its reduced insulin-suppressive potency would make it a valuable alternative to Octreotide.
Introduction
Transsphenoidal surgery reduces autonomous GH secretion in up to 60% of acromegalic patients (1) . When autonomous GH secretion persists post-operatively, somatostatin analogues (SSA) are the first treatment option (2) . The clinically available SSA, Octreotide and Lanreotide respectively, significantly suppress GH secretion in up to 50-70% of acromegalic patients (2, 3, 4) while strict biochemical control (GH !1 mg/l) is achieved in up to 33% (3) . However, these SSA also suppress insulin secretion and thus negatively affect glucose homoeostasis in a significant number of patients (3, 5, 6, 7, 8) .
Somatostatin receptors (sst) belong to two subfamilies, SRIF-1 (sst2, sst3 and sst5) and SRIF-2 (sst1 and sst4), with different internalisation upon SSA exposure (9, 10) . The distinct affinity profile of each SSA translates into specific pharmacological properties (10, 11, 12) . Octreotide and Lanreotide bind with a high affinity at sub-nanomolar concentration to sst2. They have a moderate affinity to sst3 and sst5, and very low or absent binding to sst1 and sst4 (11) . In one-third of acromegalic patients, who do not respond to Octreotide, there is diminished expression of sst2A, but persistent sst5 expression (13) . SOM230 (Pasireotide) , a new multiligand SSA with binding to all sst except to sst4, is currently investigated in clinical trials (14, 15, 16, 17, 18, 19) . Nevertheless, its negative effects on glucose tolerance are even more pronounced than with Octreotide (14, 20) . On the other hand, BIM-23A760 (Dopastatin), a chimeric molecule directed towards somatostatin (mainly sst2 and sst5) and dopamine D2 receptors (21, 22, 23) , suppresses GH in vitro but was ineffective when applied to acromegalic patients in clinical trials (press release 15 Dec 2010, Ipsen Pharma).
DG3173 is a heptapeptide SSA with a novel amino acid sequence and a unique cyclic backbone (24) . In addition to its affinities to sst2 and sst5, DG3173, previously named PTR-3173, is the only SSA binding with nanomolar affinity to sst4 (24) . mRNA for sst4 is rarely detected in human pituitary adenomas (25, 26) and immunohistochemical staining for sst4 protein has given contradictory results. While no staining was reported by some investigators (27, 28) , others detected sst4 protein in many somatotroph adenomas (29) . So far the role of sst4 in the suppression of GH secretion by SSA with high affinity to sst4 has not been investigated in detail.
Furthermore, the potency of DG 3173 to inhibit GH secretion in vitro is 10.000-fold higher than its inhibition of insulin secretion (24) . This low insulinsuppressing activity was also demonstrated in vivo (A Steuernagel, C Meyer, R Wehr and C Dohrmann, unpublished results). For the treatment of acromegalic patients this would be a valuable advantage, if confirmed by clinical trials.
In an explorative in vitro investigation we reported that DG3173 suppresses GH in human pituitary adenomas non-responsive to Octreotide (30) . In this study, we aim to verify in a larger set of human GH-secreting pituitary adenomas whether DG3173 results in significant control of GH secretion in vitro comparable to that achieved by Octreotide. In addition, we analysed factors that might influence the effects of SSA on GH secretion in vitro, such as pre-operative SSA treatment, co-expression of other hormones by the adenomas, vesicular granularity of the tumour tissue or the expression of sst1, sst2A, sst3, sst4 and sst5 respectively.
Materials and methods

Patients
We investigated 27 adenomas from acromegalic patients (female: nZ12, median age 47, range 32-72 years; male: nZ15, median age 43, range 27-69 years; Table 1 ). Acromegaly had been diagnosed by failure of the GH concentration to be suppressed to below 1 mg/l during an oral glucose load and/or an increased IGF1 concentration according to current consensus (2, 31 
Somatostatin analogues
DG3173 acetate and Octreotide acetate were purchased from Bachem AG (Bubendorf, Switzerland). Stock solutions of 1 mM DG3173 or 1 mM Octreotide (net peptide, respectively) were prepared by dilution of lyophilised peptide in 37 mM lactic acid/250 mM mannitol buffer (pH 4.3). Stock solutions were stored at 2-5 8C and protected from light until use.
Adenoma tissue preparation
A portion of each adenoma obtained at surgery was dissociated by mechanical and enzymatic methods. Depending on tumour size, 6!10 5 -3!10 7 tumour cells were initially cultured in DMEM supplemented with 10% FCS, pH 7.3 and plated at a density of 1!10 5 or 5!10 4 cells/well for 60 h. On day 4, the cells were washed with PBS and used for the time-or doseresponse study. Collagenase type 1 was purchased from Worthington (#CLS-1 Lakewood, NJ, USA); DNAse (#D4138), hyaluronidase (#H2126), Soybean Trypsin Inhibitor (#T6522), 3 nM 3,3 0 ,5-triiodo-L-thyronine sodium salt (#T6397), 5.5 mM NaHCO 3 and BSA fat free (#A6003) from Sigma; DMEM-low glucose, 1% ITX and 1% glutamax from Gibco-Invitrogen; 10% FCS, 1% HEPES, PBS (#L1820) and 1% penicillin-streptomycin from Biochrom (Berlin, Germany).
SSA treatment
For the time-series experiments isolated cells from six different adenomas (nos 65-70, Table 1 ) were treated in parallel with 1 mM Octreotide or 1 mM DG3173 for 2, 4, 6, 8 and 24 h respectively. For the dose-response experiments 21 tumours were used. Of these, six out of 21 patients had pre-operative SSA therapy (Table 1) . During the dose-response experiments 300 ml DG3173 and Octreotide, respectively, were added in concentrations ranging from 10 K6 to 10 K12 M and incubated for 6 h. At the time points indicated the supernatant was carefully removed and stored at 300 ml aliquots at K20 8C until GH determination. All experiments were performed at least in quadruplicate. The investigators were blinded for the type of SSA. For some adenomas cell numbers were insufficient to setup and analyse all time points or SSA concentrations. Response was 
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www.eje-online.org defined as GH suppression to at least 80% of baseline or less. This is in accordance with overall in vitro results reported by others (32) . Furthermore, the 20% margin covers most of the variability of GH suppression within individual tumours (mean coefficient of variation of 20.2%, including variability of the GH assay (see below)).
Human GH assay
Human GH in pituitary adenoma cell culture supernatant was analysed by a commercial ELISA according to the manufacturer's instructions (for assay validation see Diagnostic Systems Laboratories Deutschland GmbH, Sinsheim, Germany, active ultra-sensitive human GH ELISA #DSL-100-19100 with a LLOQ of 0.66 pg/ml). Additional GH standards were prepared with recombinant human GH (Sigma-Aldrich). The intra-assay coefficient of variation of duplicates was 4.23G5.11 (meanGS.D.).
Structural and hormonal expression analysis
All adenomas underwent histological analysis on paraffin and in part Epon sections for tumour tissue pattern and cellular details (pleomorphy, mitoses, granularity). Immunohistochemistry was performed for GH (monoclonal anti-GH, Sigma Immunochem, Zytomed, Berlin, Germany dilution 1:300), PRL (monoclonal anti-prolactin (PRL), Immunotech, Marseille, France 1:400), ACTH (polyclonal anti-ACTH, Zytomed, 1:30), TSH (monoclonal anti-TSH, Immunotech, 1:5000), FSH (monoclonal anti-FSH, Immunotech, 1:80 000), LH (monoclonal anti-LH, Immunotech, 1:60 000) and a-subunit (monoclonal anti-a-subunit, Immunotech, 1:1500). A positive immunohistochemical hormone expression was defined as more than 5% of the tumour cells demonstrating positive staining in any of the three grades (low, medium and high). Normal pituitaries from autopsies were used as positive control.
Sst subtype expression analysis
The rabbit monoclonal anti-sst2A, -sst3 and -sst5 antibodies UMB-1, UMB-5 and UMB-4, respectively, as well as the polyclonal anti-sst1 and -sst4 antibodies (E4317) and (4802) were generated against the carboxyl-terminal tail of the respective human sst. The identity of the peptides used for immunisations of the rabbits is given in Table 2 . The MABs, as well as the polyclonal antibody (E4317), were obtained from Epitomics (Burlingame, CA, USA), the polyclonal antibody (4802) from Gramsch Laboratories (Schwabhausen, Germany). The polyclonal antibodies were purified against their immunising peptide as described by Schulz et al. (33, 34, 35, 36) . Receptor-binding profiles for sst, as well as pharmacodynamic constants for both DG3173 and Octreotide, are given in Supplementary Table 1 , see section on supplementary data given at the end of this article.
Data were only obtained from adenomas used for the dose-response experiments. Tissue specimens were fixed in 10% buffered formaldehyde and embedded in paraffin. Sections (5 mm) were prepared from the paraffin blocks and floated onto positively charged slides. Immunostaining of paraffin sections was performed by an indirect peroxidase labelling method. Briefly, sections were dewaxed, microwaved in 10 mM citric acid (pH 6.0) for 16 min at 600 W and then incubated with the respective anti-sst antibody overnight at 4 8C. Detection of the primary antibody was performed by a biotinylated anti-rabbit IgG followed by incubation with peroxidase-conjugated avidin (Vector ABC 'Elite' kit, Vector, Burlingame, CA, USA). Binding of the primary antibody was visualised using 3-amino-9-ethylcarbazole in acetate buffer (BioGenex, San Ramon, CA, USA). Sections were then rinsed, lightly counterstained with Mayer's hematoxylin and mounted in Vectamount mounting medium (Vector Laboratories). Pancreatic islets were used as positive control for staining with antibodies to sst1, sst2A, sst3 and sst5. Sst4 staining in islets was not detectable. For immunohistochemical controls, the primary antibody was either omitted or adsorbed for 2 h at room temperature with 10 mg/ml of the peptide used for immunisations.
Two independent investigators evaluated all immunohistochemical stainings. All sections were scored by means of the immunoreactivity score (IRS) according to Remmele & Stegner (37) 
Results
Adenoma characterisation
Twenty-five of the 27 adenomas (93%) were positive for GH expression, while two (nos 65 and 72) were classified as GH-secreting adenomas due to the presence of fibrous bodies, characteristic morphology and GH secretion in vitro ( Table 1 ). The majority of the adenomas were negative for ACTH, LH, FSH, TSH and PRL and were classified accordingly as monohormonal. Five adenomas demonstrated additional positivity for PRL and hence were defined as bihormonal for GH and PRL (nos 72, 75, 76, 81 and 89). Granularity was characterised as either dense (nZ15) or sparse (nZ12) and was almost equally distributed (Table 1) .
Sst protein expression
Sst expression was investigated in 18 of the 21 (86%) adenomas of the dose-response experiments ( Table 1) . Eleven of the eighteen (61%) were positive for sst1 and 15 of the 18 (83%) were positive for sst2A. Sst3 and sst5 were expressed in all adenomas while sst4 immunoreactivity was positive in eight of the 18 (44%) adenomas. Individual IRSs are indicated in Table 1 . Examples of positive immunoreactivity to sst are given in Fig. 1 
Basal GH secretion
The basal GH secretion varied considerably between tumours (Table 1 ). In the dose-response study it was 156 mg/l (6.5-849.3; median, range). The basal GH secretion was independent of the pre-operative treatment strategy (SSA-pre-treated vs therapy-naïve, rZK22, PZNS), the adenomas' hormonal expression pattern (mono-vs bihormonal, rZK0.1049, PZNS), granularity of the tumour tissue (densely vs sparsely, rZK0.4191, PZNS), as well as the IRS of sst1-sst5. In addition, the individual cell cultures' cell numbers, counted immediately before the addition of SSA (data not shown), were unrelated to the basal GH concentration of each adenoma, indicating the high variability of GH secretion by the individual tumour cells. No. 82
Suppression of GH by SSA is time-and dose-dependent
No. 90 Figure 1 Immunohistochemical expression of sst1, sst2A, sst3, sst4 and sst5. Examples (adenoma nos 73, 82 and 90) of specific staining for each sst are shown. Pancreatic islets were used as positive control for staining with antibodies to sst1, sst2A, sst3 and sst5. Sst4 staining in islets was not detectable.
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(nos 65, 68 and 70, Table 1 and Fig. 2 ) and was significantly suppressed to levels below 80% of baseline at 6 h. Hence, this time interval was used for the consecutive dose-response study. A dose-dependent (range 10 K12 to 10 K6 M for both SSA) suppression of GH could be demonstrated in responsive adenomas (examples are given in Fig. 3 ). Dose-response curves could not be generated from the other responsive adenomas due to insufficient cell material. The individual IC 50 values varied by up to 2 log magnitudes, reflecting the heterogeneity of these adenomas (Table 3) . Although the median IC 50 value for DG3173 was about 1 log magnitude lower than for Octreotide, the range for both SSA was similar. Maximum GH suppression was achieved with either 100 nM or 1 mM of DG3173 or Octreotide respectively (Fig. 4) .
DG3173 suppresses GH secretion in a larger number of adenomas compared with Octreotide
Treatment with DG3173 achieved GH suppression to at least 80% of baseline in a larger number of adenomas than Octreotide (DG3173 vs Octreotide: 10/21, 48% vs 5/21, 24%; PZNS, Table 1 ). Whereas the difference failed to be significant, the distribution of GH suppression was found to be interesting, since six nonresponders to Octreotide (nos 72, 80, 81, 83, 90 and 91) demonstrated a positive response to DG3173, and only one adenoma that was responsive to Octreotide was nonresponsive to DG3173 (no. 76). In responding adenomas the extent of the GH-lowering effect was similar for DG3173 and Octreotide respectively (per cent of basal GH conc., meanGS.E.M., DG3173: 66.6%G4.4, Octreotide: 64.9%G5.4, PZNS, Table 1 ).
Analysis of factors that might influence tumour response to SSA
Pre-operative therapy with SSA Pre-operative Octreotide therapy did not affect GH suppression by either SSA. Of six out of 21 adenomas (dose-response experiment) with pre-operative SSA therapy, four of the six (67%) and two of the six (33%) responded to DG3173 and Octreotide respectively. Similarly, of 15 out of 21 therapy-naïve adenomas, six of the 15 (40%) and three of the 15 (20%) responded to DG3173 and Octreotide respectively. Thus, neither the number of responding adenomas, nor the extent of the GH suppression (Table 1) , was influenced by pre-operative SSA treatment (Table 4 ) and this result was confirmed if only those tumours with a significant decline of the GH concentration were considered.
Hormone expression and morphology of the adenoma In both, mono-and bihormonal adenomas, a response to SSA was observed more often for DG3173 than for Octreotide (monohormonal: 8/16, 50% vs Table 3 .
4/16, 25%; bihormonal 2/5, 40% vs 1/5, 20%, respectively), however this was not significant. Overall, hormonal expression (mono-vs bihormonal) did not influence the response to either SSA (Table 4) and this result was confirmed if only those tumours with a significant decline of the GH concentration were considered.
In addition to hormonal expression, cell granularity was assessed as a morphological parameter that might influence the response of tumour tissue to SSA. DG3173 induced a positive response significantly more often in sparsely than densely granulated adenomas (c 2 Z10.75, PZ0.002), while no such correlation occurred with Octreotide (Table 4) Table 4 ). This relationship failed to be significant if only adenomas with a significant decline of the GH concentration were considered. Due to the dichotomous nature of the variables these statistical results do not indicate the direction of the relationship (positive or negative correlation).
A semi-quantitative approach using the calculated IRSs (ranging from 0 to 12) and the per cent decline of the GH concentration was then used (Spearman's correlation coefficient). This showed a negative correlation between the IRS for sst2 and the per cent decline of the GH concentration induced by Octreotide (Spearman's rZK0.565, P!0.02), while no such correlation was found for DG3173. No other significant correlations were observed between the extent of GH inhibition by either SSA and the IRS of sst expression. Patients pre-treated with SSA (see Table 1 ); 2 bihormonal adenomas (see Table 1 ).
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Discussion
The clinically available SSA Octreotide and Lanreotide are the first-line medical therapy in acromegalic patients not cured by surgery (2). However, SSA therapy results in suppression of the GH concentration to !2.5 mg/l in only 48-58% of the patients (4) with suppression of insulin as an unwanted side effect (5, 6) .
Sst distribution in somatotroph adenomas is heterogeneous and even varies in individual tumours, and thus SSA with a broad range of sst binding may prove clinically useful. BIM-23244, an SSA with high-affinity binding to sst2 and sst5 receptors, has higher efficacy in GH suppression in vitro than Octreotide (38) . DG3173 is a new SSA that binds to sst2 and sst5, and also binds with nanomolar affinity to sst4. Importantly, it has only low insulin-suppressing activity (24) . Thus, DG3173 may prove to be at least as efficient, as well as even more specific as already existing SSA. In contrast, another new SSA SOM230 with a broad range of sst binding has been shown to substantially inhibit insulin secretion in vivo (14, 20, 39, 40) .
The GH-antagonist pegvisomant normalised the IGF1 concentration in up to 97% of patients under study conditions (41, 42) . In contrast, long-term observational data describe a significantly lower percentage of IGF1 normalisation (72 and 58%) after 4 and 5 years of therapy respectively (43, 44) . However, the risk of tumour regrowth is still of concern in patients with tumour remnants (45) . Additional possible side effects are the abolition of any GH effect, with lipohypertrophy at injection sites and an increase in intra-abdominal fat mass (46, 47, 48 ).
In conclusion, there is still need for an effective treatment of acromegaly without the side effects occurring with current therapies.
We herein report the in vitro effect of DG3173 in a large number of somatotroph adenomas, extending a previous report (24) . In addition, we investigated possible correlations of GH suppression with presurgical SSA therapy, hormonal expression of the tumour, tumour morphology and sst expression.
Overall DG3173 suppressed GH secretion with a similar efficacy, yet in a larger number of tumours, than Octreotide. Interestingly, it proved to be effective in some tumours that did not respond to Octreotide at all, suppressing GH in 38% (6/16) of Octreotide nonresponders. Similar effects have already been described for SOM230 which has a 30, 5 and 40 times higher binding affinity to sst1, sst3 and sst5 receptors, respectively, and 2.5 times lower affinity to sst2 (20) . By comparing reports from the literature on the efficacy of SOM230 with our results, a similar number of tumours responded to both Octreotide and SOM230, with GH suppression in seven of the nine (Octreotide) and eight of the nine (SOM230), rendering SOM230 only slightly more effective than Octreotide (49) . In contrast DG3173 suppressed GH in six adenomas, non-responsive to Octreotide, indicating a broader range of responsive adenomas compared with Octreotide.
Overall, in this experimental setting, DG3173 was slightly more efficacious than Octreotide in suppressing GH secretion in terms of IC 50 (IC 50 : 0.49 vs 1.7 nM, DG3173 vs Octreotide), with a broad range in individual adenomas for both SSA. A similar efficacy Pre-operative therapy with SSA Pre-operative SSA treatment had no effect on the number of responding tumours, or the degree of GH suppression, by either of the analogues. In seven patients that underwent pre-operative SSA therapy, long-acting SSA were used in all but one patient. However, a persistent drug effect on in vitro GH secretion is highly unlikely, due to washing and diluting effects during the preparation of the cell cultures.
Hormone expression and morphology of the adenoma
Tumour responsiveness to either SSA was independent of histo-morphological parameters, i.e. hormone expression (only GH or GH plus PRL expression). Saveanu et al. (51) investigated eleven GH-secreting adenomas including seven somatolactotroph tumours. In their investigations the GH-suppressing effect of Octreotide was independent of the hormonal status of the adenoma, but related to the expression of sst2 mRNA. In a mixed gonadotroph adenoma Lanreotide was effective in reducing LH, a-subunit and PRL secretion due to a high expression of sst2 and sst5 mRNA (52). Casarini et al. (53) found a differential expression of sst mRNA in mono-vs bihormonal GH-secreting adenomas. However, no analysis was performed with respect to the response to SSA therapy for mono-vs bihormonal tumours. There are only few data available relating the immunohistochemical expression of both, pituitary hormones and sst, indicating a similar pattern of sst distribution for both mono-and bihormonal adenomas (29) . No reports are available that correlate these findings to the tumour response to SSA therapy. The pattern of hormone expression is a specific characteristic of any given pituitary tumour and may thus well influence the distribution of sst receptors. Since we could not demonstrate a significant correlation between the GH decline and hormone expression, its possible influence on the immunohistochemical presence of sst and remains to be further elucidated.
GH-secreting adenomas are sub-classified into either densely or sparsely granulated tumours, with a disputed tendency for more aggressive behaviour, including increased hormone secretion, proliferation and recurrence after surgery in sparsely granulated adenomas (54) . In our series both types of adenomas were well represented. The significant positive correlation of a positive response for DG3173 with sparsely granulated tumours was not evident for Octreotide. However, lack of significance may be due to the small numbers in this subgroup. Our data are in contrast to reports from the literature. Stefaneanu et al. (55) demonstrated a mild decrease of the GH and sst2 mRNA signals in the densely granulated adenomas of 14 somatotropinomas with pre-operative Octreotide therapy. The authors concluded that densely granulated adenomas may have a more favourable response to Octreotide therapy than sparsely granulated adenomas. Thodou et al. (56) described higher GH secretion in densely (nZ5) compared with sparsely (nZ5) granulated somatotroph adenomas. In a semi-quantitative in vitro-approach, using reverse haemolytic plaque assays (rHPA) for the determination of GH secretion, in those six tumours treated with Octreotide the GH secretion was preferentially reduced in the densely granulated adenomas. Bhayana et al. (57) investigated the correlation of adenoma morphology to subsequent in vivo Octreotide therapy in 40 acromegalic patients, including 23% with irradiation before SSA therapy. The presence of a dense granulation was a significant predictor of complete remission. However, using Kaplan-Meier analysis, with the time interval to complete remission as an endpoint and densely vs sparsely granulated adenomas as variables, this relationship failed to be significant. These different approaches using either GH mRNA, rHPA as an indicator of GH secretion or in vivo GH secretion are not strictly comparable to our investigation as we compare in vitro morphological data to quantitative determination of the in vitro GH secretion. In our investigation the overall distribution of sst was not significantly different between sparsely and densely granulated adenomas. Thus, it is conceivable that the granularity of the adenoma is related to specific tumour characteristics that either support or reduce the GH-suppressing effect of SSA in these adenomas. However, larger series of GH-secreting adenomas will have to be analysed to confirm this hypothesis.
Somatostatin receptors
The qualitative analysis (presence/absence of sst vs presence/absence of a positive response to each of the SSA) confirmed a correlation between sst2 receptor expression at the protein level and the GH-lowering effect of Octreotide, as has also been demonstrated by others (26, 58) . A semi-quantitative (expression of sst quantified by IRS vs per cent decline of the GH concentration for each SSA) analysis revealed a negative correlation of the IRS for sst2 and the per cent GH decline induced by Octreotide. No further correlations were evident for the other ssts and Octreotide or any sst and DG3173. This may in part be due to the small number of adenomas in each of the relevant ssts subgroups. However, the negative correlation of the IRS with the GH decline induced by Octreotide is unexpected. This may indicate that either the IRS may not fully represent the functional activity of the ssts or that the GH-lowering effect is transferred via functional interaction with more than one sst. Furthermore, sst may form homo-and heterodimers, and this may modify the functional properties of the receptors and result in higher efficacy (9) . In addition, heterodimerisation of the different ssts upon binding would preclude any clear-cut correlation between receptor expression and signal transduction after ligand binding in multiligand SSA (9, 10) . We have previously demonstrated a lack of correlation between the results of sst scintigraphy (reflecting sst2-status of the adenoma) and the effect of Octreotide on GH secretion or tumour shrinking in acromegaly (59) .
In conclusion DG3173, a new SSA with a unique binding pattern to sst, suppresses GH in most Octreotide-responsive somatotroph adenomas as well as in a large number of tumours not responding to Octreotide, thus expanding the range of tumours that can be possibly treated with SSA. In addition, others (24, 30) demonstrated the weak effect of DG3173 on insulin secretion. Should our in vitro results on GH secretion be confirmed in clinical studies, then the combination of these two effects would be a strong argument for the use of DG3173 in acromegalic patients not cured by surgery.
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